Purification, assay and kinetic features of HIV-1 proteinase.
1) The aspartic proteinase of the human immunodeficiency virus type 1 (HIV-1) was purified from cultures of recombinant E. coli. The enzyme preparation is homogeneous as judged by SDS-polyacrylamide gel electrophoresis and isoelectric focusing. 2) A rapid assay procedure for the proteinase was established which makes use of the cleavage of a radiolabeled decapeptide and the separation of substrate and labeled product by ion-exchange resin. 3) Activity of the enzyme is optimal at an ionic strength of 2.5-3.5M; also, the inhibitor pepstatin is a more potent inhibitor at higher ionic strength. This can be attributed to a tighter binding of both substrate and inhibitor in high-salt buffer. 4) The Km value of the decapeptide substrate is independent of the pH in the range of 3.5-7.5, while kcat shows a bell-shaped curve with a maximum at pH 5.2. The shape of the curve can be attributed to pKa values of 4.2 and 6.2 of groups on the enzyme. Pepstatin inhibition is optimal below pH 5.5, but becomes weak above pH 6.